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(PATENTS APPLIED FOR) 


Efficient, compact, simple—yet the positive answer 
to the demand manufacturers have made for years 
for a machine that would give flexibility, speed pro- 
duction—and lower net costs. 


You can’t afford to pass unnoticed the great advan- 
tages offered you by this machine. Ask us for 
definite information and data pertaining to your 
particular use. 


The Vaughn Machinery Company 
Cuyahoga Falls, Ohio 
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Shuster Wire Straightening 
and Cutting Machinery 

















Direct Motor Driven Type 
PATENTED 





will be found in all up to date plants, feeding through 
coil after coil of wire without stopping the machine. 


Makes the wire PERFECTLY STRAIGHT and cuts 
lengths which are ABSOLUTELY ACCURATE. 


Operating costs are extremely low, because adjust- 
ments are so simple an ordinary laborer can take care 
of them, with most of his time free for other work. Or, 
one laborer can take care of several machines. 


Built for the hardest kind of service, and will stand 
up for years under constant operation. 


Booklet of Installation and Production Figures will 
be sent on request. 


The F. B. Shuster Co. New Haven, Conn. 


Formerly John Adt & Son Established 1866 
STRAIGHTENER SPECIALISTS 
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Sy Veoypusiness paper is 

ai judged not only by 
was! the advertising car- 
PORAS S| ried, but by the 
amount and enthusiasm of its 
subscribers. Our circulation 
department informs us that at 
least one subscription has come 
in from almost every wire mill 
in this country, and many from 
Europe. It is also gratifying to 
know that hundreds of letters 
have been written by important 
men in the wire industry prais- 
ing the publication and com- 
menting on its value to the trade 
at large. We wish to thank 
here our friends for thesr nu- 
merous expressions of approval 
and encouragement. 

Our pleasure in noting the 
encouraging reception afforded 
to the first issue was just a lit- 
tle marred by the fear that the 
enthusiasm of our reading pub- 
lic was aroused by the novelty 
rather than the permanent util- 
ity of our publication. But, on 
the eve of this fifth issue, we 
note the gratifying fact that 
rather than abating, this en- 
thusiasm has steadily increased ; 
if we may take increased cir- 
culation, increased contributions 
and more frequent technical in- 
quiries as an index to our read- 
ers’ interest. 

In the past it has been our 
deliberate editorial policy to 
stress the wire drawing phase 
of the industry. But with a 
reading public in this field as- 
sured, we proceed to the second 
stage of our development and 
extend the scope of the magazine 
more definitely into wire form- 
ing problems, without however 
neglecting the treatment of wire 
drawing. 

With this change we are 
releasing a quantity of valuable 
articles on the forming of wire 
products which were written 
expressly for us by noted Amer- 
ican and European experts, and 
which have been accumulating 
in our editorial department. 

We are confident that this new 
pelicy will be entirely welcomed 
by our readers, as it is launched 
in response to their expressed 
opinions. 





The Publishers. 
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The New Ford Wire Plant 


Unique installations and shop methods in 
the Wire Department of the Ford Plant 


P toa few years ago, the 

large amounts of wire re- 
quired for the production of the 
Ford car were purchased by the 
Ford Motor Co. In line with the 
policies of Mr. Henry Ford, to 
make the plant, as far as pos- 
sible, independent of outside 
suppliers of essential raw ma- 
terials, the construction of a 
complete copper wire and cable 
plant was undertaken. 

Work was started in the lat- 
ter part of 1924, and at the pres- 
ent time (June, 1926) no less 
than 7,600 square feet of space, 
in the Highland Park plant, are 
devoted to the multitudinous op- 
erations of wire-drawing, braid- 
ing bunching, cable-making, cov- 
ering with cotton and silk insula- 
tion, rubber-coating and making 
up into loom and assemblies for 
use on the Ford car. 

The present output of the cop- 
per-wire plant is 60,000 lbs. of 
wire per day, and this is to be 
increased to a maximum of 96,- 
000 lbs. per day in the near fu- 
ture. The products now being 
manufactured comprise: 


Bare wire, flat wire, paper- 
covered wire (both round and 
flat), enamelled wire (all sizes), 
cotton covered, silk covered, tin- 
ned, and rubber covered wire as 


By Carl Marx 





A specially designed machine in the Ford 
Wire Plant, wrapping paper about the cable 
as it comes from the strander. 


well as all the thicknesses and 
sizes of copper cables and braid- 
ed thin copper wire for special 
uses. 

At the present time 520 men 
are employed, there being two 
shifts on the drawing, covering 
and assembly jobs, and three 
shifts on the enamelling ovens. 
An especially interesting point 
is that Ford employs a great 
many partially disabled men in 


‘his department. For example 
in the final assembly of ignition 
wire harness for the low-tension 
lines on the car, only five able 
bodied men are employed, with 
one hundred and _ sixty-three 
partly crippled operators attend- 
ing to the various detailed ma- 
nipulations. 


The entire plant is on one 
floor, and conveyers, now under 
construction, will provide ade- 
quate means for shifting reels 
of wire from one denartment to 
the other with a minimum of 
manual labor. 


The raw material used for all 
the copper wire made in the 
Ford plant is ;; inch copper 
rod. This is furnished in coils 
approximately 215 lbs. in 
weight. The first operation is 
the breaking down of this rod 
into smaller sizes of wire. After 
the coils of copper rod have 
been immersed in a tank con- 
taining hot water and tallow, to 
furnish a lubricant to the sur- 
face of the copper, the rod is 
pointed by hand, a special ma- 
chine being used. Following thig 
the rod is threaded through a 
series of nine chilled iron dies, 
and the rod drawn down in 2 
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The entire manufacture of the cable now takes place in the Wire Department of the Ford Plant. The illustration shows the cable being in- 
sulated (right background), soapstoned (mid-ground) and reeled ready for vulcanizing (left foreground.). 


9-draft Waterbury-Farrell ma- 
chine into 0.091” wire. 

The intermediate stages used, 
from the original * inch rods 
are: 0.312”, .259”; .194” 0.164”; 
0.138”; 0.120”, 0.102”, 0.091”. 
The production of the 0.091” 
wire is at a rate of approximate- 
ly 1,000 feet per minute. The 
present equipment for this work 
consists of five 9-draft and one 
5-draft machines. With the ex- 
ception of the larger sizes all 
pointing of wire is done by heat- 
ing in a gas flame and pulling 
the wire apart. 

The dies used in these ma- 
chines are chilled iron, of about 
560 to 600 Brinnel hardness, 
each die lasting long enough to 
make about 4,400 lbs. of wire, 
after which the dies are reamed 
out for a larger size. 

After the wire has_ been 
broken down to the 0.091” size 
as already described, it is neces- 
sary to anneal it, as the drawing 
has rendered it too hard for 
further working. This is done 
at the Ford plant by heating to 
1140 degrees F. for one hour, out 
of contact with the air, followed 


by quenching in water. Three 
42” and one 30” Kenworthy 
Non-Oxidizing electrically heat- 
ed annealing-furnaces are used 
for this work. The wire is 
handled mechanically through- 
out the operation. 

It has been found advisable to 
dry the wire after annealing this 
being accomplished by re-spool- 
ing the wire, and at the same 
time directing a powerful blast 
of air upon the wire while it is 
passing from one reel to the 
other. 

Further reduction in size is 
brought about by passing the 
0.091” wire through a Cone ma- 
chine, of which there are at 
present thirteen installed. This 
reduces the wire to a diameter 
of .0438” in the _ following 
stages: 0.091” (starting size), 
0.081”; .072”; 0.064”; 0.057”; 
0.0508” ; 0.0471”, 0.0471”, 
0.0488”. The latter corresponds 
to about No. 17 B & S. Guage. 

The smaller sizes of wire, of 
which a very large amount is 
produced, are made on imported 
Swiss machines. Two different 
types of these machines are 


used, there being six of the in- 
termediate type and eleven of 
the fine wire type. One type re- 
duces the wire from No. 19 
guage in 13 drafts, diamond 
dies being used throughout. The 
other machines reduce the size 
further from No. 29 to No. 48 in 
the same number of drafts. The 
speed of the latter machines, 
based on No. 39 wire is upwards 
of 4000 feet per minute. 

The reduction in size of the 
wire on these machines is as fol- 
lows: Starting No. 19 wire 


(0.0438”) 0.0401”; 0.0361”; 
0.0323”; 0.0298”;  0.0.258”; 
0.0231”; 0.0206”; 0.0184; 
0.0165” ; 0.0147”;- 0.0132”; 


0.0118”; 0.0113” (No. 29.) The 
fine wire machines further re- 
duce this from No. 29 through 


stages of 0.0101”; .0093”; 
0.0086” ; 0.0080” ; 0.0074” ; 
0.0068”; 0.0063”; 0.0058” ; 
0.0054”; 0.0050”; 0.0046” ; 


0.0042” ; 0.0039”. 

The finer sizes in some cases, 
due to the speed of drawing, are 
soft enough for the purpose, the 
heat generated in the drawing 


being sufficient to anneal the 
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wire. Annealing is resorted to, 
however, where dead-soft wire 
is required. 

The only lubricant used on all 
the copper-wire drawing-ma- 
chines used in the plant is a so- 
lution of soap, tallow and water. 
This is kept in large under- 
ground reservoirs and is pumped 
by an elaborate piping system to 
all of the drawing machines 
used, as well as to the flat-wire 
rolling machines. 


Flat Wire 


Considerable amounts of flat 
wire are also manufactured at 


this plant, although only in 
relatively large sizes. This is 
made on _ rolling-mills which 


first break down regular round 
wire between two pressure-roll- 
ers, and then bring it to its final 
size between another set of rolls. 
At the same time an edging tool 
or roll straightens the flat-wire 
and gives it the proper finish. 

The cable department is part 
of the wire-mill proper, located 
on the same floor and separated 
only by the enamelling room, 
which will be described shortly. 
There are at present installed 
one 19-strand cable-machine and 
two 61-strand cable machines. 
Also five of their “bunching” 
machines which turn out a soft 
wire cable having 41 strands, for 
use as high-tension spark-plug 
cable. The speed of the 19- 
strand cable machine is about 5 
miles per hour and that of the 
61-strand machine 1000 feet per 
hour. 

In addition to the large and 
small cable made, a _ certain 
amount of No. 31 bare copper 
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A view of the clean, efficiently illuminated Ford Wire Plant. 
of partially disabled men in this department. 


wire is braided into a_ three- 
strand braid, for use in making 
various connections in the Ford 
magneto. 

Tinning 

A large amount of the wire 
used in the Ford car is tinned. 
For most purposes, and espe- 
cially for the flat-wire. The wire 
passes successively through 
acid, to clean it, through molten 
tin, through a _ wiper, then 
through water, another wiper, 
and is then reeled up. It is inter- 
esting that the Ford Motor Co. 
has found common soft rubber 
to be the best material for wip- 
ing the tinned wire. The round 
wire is tinned in practically the 
same manner. 

Contrary to usual _ wire-mill 
practice, only perfectly pure tin, 
free from lead, is used for the 
tinning. This is done because 


A nineteen bobbin stranding machine in the Ford Plant, with a capacity of about twenty 
thousand feet of cable per eight hour day. 
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Ford employs a large number 


the heat of the tinning bath is 
sufficient to dissolve a certain 
amount of the copper from the 
wire, so that eventually there is 
quite an accumulation of copper 
in the tin, gradually raising its 
melting point, so that it must be 
discarded. The coppear-bearing 
tin is then analyzed, and enough 
copper added to it to bring it to 
the proper composition for the 
brass needed in the construction 
of the Ford car. If any lead were 
present in the tin, it would ren- 
der this method of reclamation 
impossible. This is an excellent 
example of the way waste is 
eliminated in the Ford plants. 

The tinning of the wire is nec- 
essary in such cases where the 
wire is to be covered with rub- 
ber, as otherwise the sulfur used 
in vulcanization of the rubber 
covering would combine with 
the copper to form copper sul- 
fide, blackening the wire and in- 
terfering with the proper adhe- 
sion of the insulation. 

In addition to tinning, some of 
the flat, as well as round, copper 
wire is covered with paper. This 
is cut into thin ribbons and 
placed about the wire and spe- 
cially designed machines. The 
wire first passes through an ad- 
hesive, and then the paper is ap- 
plied, the wire and covering fin- 
ally passing through a_ heated 
drying chamber to insure elimi- 
nation of all moisture. 


The insulation and enamelling of 
wire and the manufacture of diamond 
dies in the Ford Plant, will be dis- 
cussed in the October issue. 
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The Profits of High Overhead 


PART II 


How a great wire company has secured and maintained 
a lead through intelligent use of high overhead expenses 


UR research and develop- 

ment work is carried on in 
several ways. In the first place, 
we are constantly studying our 
raw materials and processes. 

By a scientific study of our 
finished product, we have man- 
aged to attain a high degree of 
uniformity. Most of the magnet 
wire we make is_ eventually 
wound into coils of one sort or 
another. Uniformity of diam- 
eter, for example, means that 
the user needs to leave only a 
minimum leeway in the space 
the wire is to occupy on the coil. 
A given number of turns of a 
given size of our wire will al- 
ways occupy the same space on 
the coil. 

And we carry this same idea 
all the way through. We noticed 
that the empty spools or con- 
tainers for fine wire, cost $2 to 
$10 a pound, were coming back 
to us from one of our customers 
in a damaged condition. An in- 
quiry developed that in the 
handling of this wire, in the in- 
coming inspection and manufac- 
turing departments of the cus- 
tomer’s plant, the wire was be- 
ing damaged in moving stock. 

Our engineers tackled this 
seemingly simple problem; it 
turned out to be a good deal less 
simple than it looked. But 
eventually we arrived at an an- 
swer to the whole difficulty. 
Now we first place these ex- 
pensive spools of wire in a paper 
tray and carton, placing a num- 
ber of trays in a big carton. 

When a shipment comes to the 
customer’s incoming inspection 
department, each spool is taken 
out, inspected, and put back in 
the tray. Then all of the trays 
are put back in the container, or 
one or more trays of spools are 


By L. S. Horner 


Vice President, The Acme Wire Company 


sent to the manufacturing de- 
partment, depending on the job 
requirement. As the operator 
uses the wire, he puts the empty 
spool back into the tray. The 
tray of empties is sent to the 
shipping department, which ac- 
cumulates a carton of them. The 
full carton is shipped back to us. 
This insures protection to the 
spool in the plant. The saving, 
divided between the customer 
and ourselves, is enormous. 


Extending Research Beyond 
Our Product 

We do not find it necessary to 
confine our research to points 
directly connected with our 
products. For example, the 
question came up in the electri- 
cal industry a few years ago as 
to what kind of varnish should 
be used for impregnating a coil 
made of enameled wire. That af- 
fected the use of enameled wire, 
which is one of our principal 
products. 

So we made a thorough study 
of the facts. We ran exhaustive 
tests to find out what varnishes 
were best for the purpose. Then 
we sent out to all of our custom- 


- ers the names of three varnish 


makers who could supply a var- 
nish satisfactory for the pur- 
pose. 

Thus the first result of our re- 
search was that we helped to 
make enameled wire more use- 
ful, more uniformly satisfactory, 
which increased our market and 
that of all other manufacturers 
of enameled wire. The second 
result was that we performed a 
definite service for the whole 
electrical industry. 

We have small experimental 
and control laboratories, each 
one of them well equipped and 
in charge of an able man; all the 


work is under our chief re- 
search engineer. In these lab- 
oratories we run regular con- 
trols on our production. But 
quite as important a function of 
each one is that in it ideas are 
worked out in the particular 
sub-division of our field with 
which that particular product is 
concerned. 


Out in the operating depart- 
ments, however, the bulk of our 
experimental work is carried on. 
In some of the departments lab- 
oratory equipment is set up 
right alongside the machinery 
devoted to regular production. 
Usually this equipment is simply 
regular plant machinery de- 
voted exclusively to experimen- 
tal and developmental work. 

At each of these shop labor- 
atories is stationed a crew of 
anywhere from one to three 
technicians. They do an amount 
of experimenting on their own 
accounts. More particularly, 
however, they work at the job 
of putting into commercially 
practical form the ideas which 
have been developed in the lab- 
oratory proper. 

After a new product has been 
developed and a quantity of it 
made up on the experimental 
machines, it goes out to a group 
of friendly customers who use 
the present product which it is 
thought the new one may sup- 
plant. They are asked to build 
it into their own product, and 
try it out in the field. 


A Force of Service Experts 

Perhaps the least usual of our 
activities which contribute— 
profitably—to our “high over- 
head” is embodied in our force 
of service experts. These men 


visit customers’ plants to see 
how we can improve our prod- 
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Perhaps the least usual of our activities which contribute—profitably—to our high overhead is embodied in our force of service experts. These 
men visit customers’ plants to see how we can improve our products so that they will work more satisfactorily in our customers’ products. 


ucts so that they will work out 
more satisfactorily in our cus- 
tomers’ products. 

We have only a small number 
of industrial accounts on our 
books—a small number in com- 
parison with the size of our 
business—and consequently are 
able to give this sort of service 
where it would be impossible if 
our average customer’ bought, 
say, only a few dollars’ worth of 
goods from us in a year. But 
let me point out, parenthetical- 
ly, that in principle what we are 
doing is possible whether a con- 
cern has 2 customers or 2,000. 
The mechanism for doing it 
would, of course, have to be 
varied. 

These service experts visit 
customers on regular routine 
visits. When they are not on 
the road they are in our plant 
working out, with our engi- 
neers, the answers to the prob- 
lems they have found confront- 
ing them in the customers’ 
plants. 

These service men have no- 
thing to sell; they travel to keep 
us in touch with and working on 
the actual production problems 
of our customers. 

For example, one of our cus- 
tomers who maintains a very 
considerable staff for the study 
of processes and labor-saving 


devices in his own plant, devis- 
ed an automatic winding ma- 
chine which increased the out- 
put of each operator about 
100%. The high speed of the 
machine caused too great a 
strain where the wires passed 
each other going into the slots. 

Our service men got on the 
job, studied the trouble they 
were having, suggested a heavier 
cushion of fabric with a change 
in construction. This remedied 
the trouble. In fact, it permit- 
ted the increased output, at an 
even greater saving in cost than 
had been at first contemplated 
as. possible. 


A great saving in the amount 
of defective product 


Another one of our customers 
decided to try out a type of in- 
sulation which cost less than the 
kind he had been using; even 
more important, the new type 
required less space for a given 
number of turns. 

Here, again, complications 
arose. The cheaper material 
was damaged in the winding 
process, largely because of the 
weight on each container. 

Our men studied that problem, 
and devised a method of taking 
the wire off the spool vertically 
instead of horizantally. This 
took all the strain off the wire, 


and the winding was a success. 
This resulted in a great saving 
in the amount of defective prod- 
uct turned out by this customer. 

Typical of another sort of re- 
sults often attained and of the 
way we are able to make use of 
them both in helping the cus- 
tomer and in helping ourselves, 
is an incident which came up 
recently. One of our service ex- 
perts, working over the prob- 
lems of an electric-motor manu- 
facturer in his plant, found that, 
instead of using material which 
cost 30 cents a pound, the motor 
could be made better and at less 
expense by using one of our 
specialties at 34 cents. 

It was a matter of the manu- 
facturing expense. Using the 
30-cent material meant an ad- 
ditional manufacturing cost of 
about 10 cents for building the 
material into the motor. Our 
34-cent product, because it in- 
creased the output of a particu- 
lar machine, would go in with 
less than 5 cents in manufac- 
turing cost. So the cost of the 
higher-priced product, built into 
the machine in the quantity re- 
quired, was under 22 cents, 
while the lower-priced cost 26 
cents. 


(Continued on page 176) 
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Wire in the Delaware Bridge 


Unique problems in the use of 


wire and how they were solved in 
the world’s greatest wire structure 


By Charles Carswell 


Assistant Engineer, 
Del. River Joint Bridge Commission 


F THE many thousands of 
uses to which wire is put, 
perhaps none is so fascinating 
to the imagination as its func- 
tion in supporting bridges that 
span great rivers. There is 
boldness of conception in the 
use of slender strands of wire 
for the support of bridges car- 
rying heavy burdens of traffic; 
there is charm of natural grace 
in the curves of the cables; and 
there is added fascination in the 
means of  construction—the 
aerial method of building the 
wire cables. 

Among the many examples of 
wire cable bridges the most no- 
table is the Delaware River 
Bridge connecting Philadelphia, 
Pa., and Camden, N. J.. which 
was opened to traffic July 1, 
1926. The two cables of this 
bridge support a main span of 
1750 feet—the longest susnen- 
sion span in the world and the 
longest snan of anv tvne_ of 
bridge in the TInited States. As 
manv as 6.000 vehicles have 
crossed this bridge in one hour 
and over one and one-half mil- 
lion vehicles have passed over it 





Erecting girders and eyebars which hold cable 
strands in place at the anchorage. 


since the opening two months 
ago. 
The Delaware River Bridge is 


‘ primarily a highway bridge, 


connecting at a vital point the 
highway systems of New Jersey 
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Beginning the spinning of the cables.—Reels mounted at the anchorage and the sheave just 
being started across. 


and Pennsylvania. The _ road- 
way is 57 feet wide between 
curbs and accommodates six 
lines of traffic abreast. Four 
track spaces stand ready for the 
rapid transit which soon will 
be required between the grow- 
ing communities, and two foot- 
walks, each ten feet wide, are 
provided at a higher level. 

The wire cable suspension 
bridge was decided upon for this 
structure as the most economic- 
al and best adapted to the re- 
quirements after study by the 
Board of Engineers of different 
types of long span bridges. 

The bridge has a total length, 
including approaches of 1.8 
miles. At the end of each ap- 
proach, a plaza is provided for 
the distribution of the traffic. 
From these plazas the roadway 
rises on 314, per cent grade to 
the suspended spans, which 
comprise the main span of1750 
feet and two side spans of 720 
feet each. The main span af- 
fords a channel clearance of 135 
feet above mean high water in 
the river—sufficient to permit 
the passage of all the ships of 
the United States Navy and of 


practically all vessels in the 
world. 
The suspended spans are 


hung from two cables, each 30 
inches in diameter and_ each 
composed of 18,666 individual 
parallel steel wires. These 


cables are the largest ever built, 
the previous maximum size 
having been the 2114-inch 
cables of the Manhattan Bridge 
over the East River in New 
York, each of which contained 
9472 wires. 

The Towers and Anchorage 

The cables are supported up- 
on steel towers rising 380 feet 
above the water and resting 
upon granite and concrete piers 
founded on bed rock. The tow- 
ers are of cellular construction, 
designed to deflect with 
changes of the cable length due 
to change in loads on the spans 
and in temperatures. They are 
constructed of silicon steel, a 
material particularly adapted to 
heavy duty as it is fifty per- 
cent stronger than the ordinary 
grade of bridge steel. The tops 
of the towers can bend 20 inches 
toward the shore or 20 inches 
toward the river without dam- 
age to the steel. The piers upon 
which the towers rest are of 
ashlar granite masonry backed 
with concrete. They were 
founded up rock by the use of 
pneumatic caissons, a_ single 
caisson 70 by 143 feet in plan 
being employed for each pier. 
The Philadelphia pier extends 
to a depth of 58 feet and the 
Camden pier to 82 feet below 
high water. 

At the ends of the side spans, 
the cables are held in place by 
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Cable wire splices. 


Although only 83% of the metal is retained at the weakest part of the 


splice, it has over 95% of the strength of the rest of the wire. 


attachment to anchorages of 
massive construction, of con- 
crete masonry faced with ash- 
lar granite. The two anchor- 
ages together weigh over 400,- 
000 tons. Like the main piers, 
they are founded upon bed rock. 
The anchorage foundations 
were constructed as reinforced 
concrete open dredged caissons, 
two rectangular and twelve cir- 


cular caissons being employed 
for each anchorage. The rec- 
tangular caissons were 40 by 


125 feet in plan on the Phila- 
delphia side and 40 by 140 feet 
in plan on the Camden side and 
are believed to be the largest 
cassions of this type ever used. 
The Philadelphia caissons are 
founded at from 59 to 61 feet 
_ below high water and the Cam- 
den caissons at from 90 to 103 
feet below high water. At each 
anchorage, supported upon the 
concrete and granite masonry, 
is an inclined steel post, known 
as the anchorage bent. The wire 
cables rest upon this post and 
are deflected downward over it 
to the angle required for their 
anchorage into the masonry. 
The bent is similar in construc- 
tion to the towers and is made 
of the same grade of steel. 

Attachment of the wire 
cables to the anchorage ma- 
sonry is effected by systems of 
steel eyebars and girders. The 
eyebars spread out fan shape 
from their point of attachment 
to the cable strands and are pin 
connected to steel girders 
placed in the masonry just 
above the foundatioiis. 


The Main Cables. 

The wire for the main cables 
is made of the highest grade 
and open hearth steel. It has 
a diameter of 0.195 inch and 


averaged 221,000 pounds per 
square inch tensile strength. 
Over 25,000 miles of wire, 
weighing 6800 tons, are con- 
tained in the two cables. The 
strength of the wire was de- 


veloped by the cold working in 
the process of drawing, five 
drafts being used to produce 


The travelling sheave started across the river with a loop of cable wire. 
about 90,000 feet of wire were mounted on the anchorages, and unwound as the sheaves moved 
across the river. 


157 
the finished wire from original 
%¥,-inch rods. The wire is gal- 
vanized with a coating of 99.75 
per cent pure zine applied by 
the hot-dip process. The tem- 
perature of the zine bath and 
the speed at which the wire is 
passed through it are carefully 
regulated in this operation, to 
prevent loss of strength of the 
wire. 

Splicing the Wires. 

Splicing of suspension bridge 
wire is an exacting problem 
that has been very effectively 
solved. The ends of the wires 
which are to be joined are given 
right and left hand threads and 
the tips mitered forty-five de- 
grees. A slender steel ferrule 
is threaded on to both wires un- 
til the mitered ends overlap and 
lock inside the ferrule. The 
threads are swedged on the wire 
by machines hitting twenty- 
four hundred blows a minute 
and through this hammering 
the strength of the wire is raised 
so that the splice has over nine- 
ty-five percent of the strength 
of the balance of the wire, de- 
spite the fact that there is only 
eigthy-three percent of the 

(Continued on page 172) 
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WIRE 


The Manufacture of Steel and Iron 
Wire in Germany 


Important photomicrographs of iron-carbon structures in wire 


LTHOUGH the general pro- 

cess of making steel wire 
is quite analogous to that of 
producing iron wire, there are 
a number of factors in respect 
to steel that require a different 
preliminary treatment when 
steel is to be drawn into wire. 
If the steel is drawn without 
any special preparation to ren- 
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Fig. 1. TIron-carbon structures. (a) Start of 
Ferrite formation. (b) Start of Cementite 


formation. (c) Ferrite and Perlite. (d) Pear- 

lite. (e) Cementite and Pearlite. 
der it ductile, only a few drafts 
can be made on it before it be- 
comes necessary to anneal it. 
Ordinary soft iron wire with a 
carbon-content of about 0.01% 
is practically unaffected by 
heating followed by quenching, 
but steel wire, especially if the 
carbon-content is fairly high, 
is very much influenced by such 
treatment. 

Steel containing from 0.85 to 
0.95% Carbon, as a eutectoid, 
has a so-called pearlitic struct- 
ure; with higher carbon-content 
it usually exhibits more num- 
erous fields rich in cementite 
when examined microscopically. 
With lower carbon content, 
areas containing ferrite become 
more pronounced. By harden- 
ing the steel it can be converted 
into a form of Sorbite or 
Troostite. These exhibit an 
exceptionally fine-grained struc- 
ture, which renders’ them 
amenable to the drawing opera- 
tions and capable of standing 
considerable stresses. 






By Dr. H. Altpeter 


This type of structure can be 
obtained, depending somewhat 
upon the carbon -content, by 
heating the steel to above 700- 
°C, usually to from 800 to 900- 
°C, and then rapdily cooling to 
a temperature between 430 and 
500°C; this being usually done 
in a molten lead bath. The 
temperature employed is regu- 
lated in accordance with iron- 
carbon diagram (see fig. 1). 

An ordinary steel wire be- 
comes so brittle after from 
three to four drafts that it is 
necessary to anneal it, while the 
same steel wire, if properly 
treated preliminary to draw- 
ing, will withstand from 8 to 12 
drafts without losing its ductili- 
ty, or decreasing in resistance 
to bending or torsion. 

The manufacture of steel wire 
is based upon the proper choice 
of steel, the accurate control of 





Fig. 2b. 
Inner-zone 


Fig. 2a. Magnified 118. 
Outer-zone, Transverse. 


Fig. 2d. Magnified 118. 
Inner-zone, Longitudinal. 


Fig. 2e. 





Magnified 118. 





Magnified 600. 
Outer-zone, 


(Translated from Stahl & Eisen, 1925, By Carl Marx) 


its hardness and other physical 
characteristics, and the degree 
of hardness attainable as a re- 
sult of the drawing operations 
themselves: 

Table 3, which gives the car- 
bon-content, strength and elon- 
gation of rolled steel wire, will 
be useful in following the dis- 
cussion relative to the harden- 
ing operations. 


Table 3. Carbon content, 
strength and elongation of 
rolled steel wire. 


Carbon Strength in kg. Elongation 

per square 

millimeter 
0,10 45 — 47,5 26—30 
0,15 47,5— 50 24—27 
0,20 50 — 55 21—25 
0,25 55 — 60 18—22 
0,35 60 — 70 16—20 
0,45 70 — 80 14—18 
0,55 80 — 90 9—15 
0,65 90 —100 B—10 
0,75 100 —105 0— 6 
0,80 105 —110 0— 








Magnified 118 
Longitudinal. 


Fig. 2c. 
Outer-zone, 


Transverse. 
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Magnified 600. 
Transverse. 








Fig. 2f. 


Transverse. Inner-zone, 


Transverse and Longitudinal sections of drawn wire 0.85%C. The temperature was purposely 


made too high in order to make its influence on the structure more evident. 
temperature of 750-8000 Centigrade was sufficient. 


small elongation is noticeable. 


With 0.85%C a 
In the longitudinal section on'y a very 
f 


(All photomicrographs shown in this article are 06 0 
original size.) 
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Fig. 3a. Magnified 118. Fig. 3b. Magnified 118. Fig. 4a. Magnified 118. Fig. 4b. Magnified 118. 
Inner-zone. 


Outer-zone. Inner-zone. Outer-zone. 
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Fig. 3c. Magnified 600. Fig. 3d. Magnified 600. Fig. 4c. Magnified 600. Fig.,4d. Magnified 600. 
Outer-zone. Inner-zone. Outer-zone. Inner-zone. 
Fig. 3. Heated between 800 and 900° Centigrade for ™% hr. and Fig. 4. Heated at 850°C for ™% hr. and cooled in lead bath of 450 
allowed te cool slowly. Lamellar Pearlite. The outer-zone shows to 500°C. A decarbonized outer-zone is noticeable. No lamellar 
a stronger Ferrite formation due to decarbonization. formation can be recognized at increased magnification. 









Fig. 5a. Magnified 118. Fig. 5b. Magnified 118. Fig. 6a. Magnified 118. Fig. 6b. Magnified 118. 


Outer-zone. Inner-zone. Outer-zone. Inner-zone. 
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Fig. 5c. Magnified 600. Fig. 5d. Magnified 600. Fig. 6c. Magnified 600. Fig. 6d. Magnified 600. 
Outer-zone. Inner-zone. Outer-zone. Inner-zone. 
Fig. 5 Heated te 850°C for ™% hr. and hardened in oil at 300°C. Fig. 6. After treatment according to Fig. 5, tempered in lead bath 
Troostite masses with Martensite embedded. 400°C. Serbite formed from the fine grained Troostite. 





Fig. 5e. Magnified 900. Fig. 7b. Longitudinal. Fig. 7a. Transverse. 
Showing the ‘“needle’’-forma- Fig. 7. Magnified 118, Cast steel wire with 0.64 %C. Disin- 
tion in one of the Martensite tegrated Pearlite. The elongation of the structure in the Longi- 


fields in Fig. 5a-d. tudinal section is very small. 
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a . 
a. Transverse section. b. 


Fig. 8. Magn. 118. 
for 1 hr. and slowly cooled. 


If the wire is to be given spe- 
cial properties, after it is other- 
wise completed, it is usually sub- 
mitted to a treatment which con- 
sists in heating it to above 
700°C, followed by quenching in 
either water or in oil, and then 
reheating to from 400 to 600°C 
to temper the wire and to pro- 
duce either a troostic or sorbi- 
tic structure. 

Formerly the various harden- 
ing processes were merely a 
matter of skill, but modern 
methods make use of metallo- 
graphic studies to control these 
operations to a nicety. By tak- 
ing cross-sections of the wire, 
polishing the same and examin- 
ing them microscopically it is 
possible to closely supervise the 
various hardening and temper- 
ing operations and to determine 
the proper temperature of the 
lead-bath through which the 
wire passes, as well as the speed 
with which it travels. 

In the figures 2 to 11 an at- 
tempt has been made to show 
the changes in structure of two 
different steels (containing 0.85 
and 0.64% carbon respectively) 
when they are subjected to vary- 
ing treatment. True sorbitic or 
troostic structures are rarely 
met with in actual practice, but 
transitional stages are usually 
found; and it is a matter of con- 
siderable concern to those in 
charge of the operations to make 
certain that the wire will have 
the structure demanded of it by 
the service for which it is in- 
tended. 

The treatment to be used is 
the determining factor in choos- 
ing the amount of carbon which 
should be present in the wire. 
Another point to be considered 
is whether the wire purchased 
is supposed to be a completely 


Longitudinal section. 
Cast-steel with 0,64%C. 
Ferrite-Pearlite. 
noticeable at this small magnification. 


Fig. 9. Magn. 118. 


Heated at 800°C 
Lamellae are not 


finished product, ready for use 
or is to be treated by the user. 
In the first group, that is the 
group purchasing wire ready for 
use, comprises wire for wire- 
rope, music wire, and high grade 
spring-wire. The second group 
contains wire suitable for the 





Fig. 11. Magn. 118. Transverse. Cast steel 
0.64% C. Wire treated as in Fig. 10 and tem- 
pered in oil 320°C for 1% hr. Troostite and 


incipient Sorbite formation. 


manufacture of needles, umbrel- 
la-ribs, knitting needles, second- 
quality spring wire, as well as 
wire that is to be fabricated in- 
to steel ballbearings and drills. 
The latter group contains wire 
that it usually submitted to var- 
ious hardening and tempering 
operations by the user, depend- 
ing upon the ultimate properties 
required in the product. 

For the production of wire- 
rope, it is usual to employ roll- 
ed wire made from what is 
sometimes termed “Patent cast- 
steel’ which is an open-hearth 
steel of special composition, or, 
more recently, electric furnace 
steel containing from 0.4 to 
1.0% of carbon, 0.3 to 0.5% 
manganese, 0.07 to 1.13% sili- 
con, but otherwise quite free 
from impurities. For music 


wire, especially for pianos and 
similar musical instruments, as 
well as for high-grade springs, 
wire containing still more car- 
bon is used. This may run as 
high as from 0.7 to 1.1%C. 





Transverse. 

Cast steel 0.64%C. Heated at 

800° for 1 hr. and cooled in lead hr. 
bath at 420°C. 


WIRE 
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Fig. 10. Magn. 118. Transverse 

section. Heated at 800°C for 1 

Quenched in oil 200°C. 
Pure Troostite. 


Spring-wire to be used for mak- 
ing springs which are given a 
heat-treatment after forming, 
may contain only from 0.4 to 
0.6% carbon. For the manu- 
facture of pins and_ knitting 
needles, a good, hardenable 
open-hearth or Martin steel will 
do. Wire used for cutting clay 
and marble, on the other hand, 
must be very hard, and it is 
therefore necessary that such 
wire contain a_ rather large 
amount of carbon. 


Belgian Mills Are Dissatisfied 


With Agreement 
It is credibly reported from 
Lubeck, Germany, that the 


agreement of German and Bel- 
gian wire rod makers covering 
production prices and distribu- 
tion may be abrogated. Dis- 
crepancies in prices to British 
markets are beginning to ap- 
pear, while Belgian mills are re- 
ported to be dissatisfied with 
their quotas of British business 
Should this agreement collapse, 
destructive competition in Euro- 
pean and overseas markets is 
certain. 

Although the German Wire 
Syndicate includes about 98 per 
cent of the wire production of 
Germany in its membership, its 
control of prices is evidently far 
from complete. Members seek- 
ing business offer concessions 
from the official prices of the as- 
sociation, quite freely at times 
For example, bright iron wire is 
quoted by the syndicate at £7 
($34.02) per metric ton, and has 
been sold at £6 10s. ($31.60), 
galvanized wire is officially on 
a base of £9 ($43.75), but has 
sold at £8 15s. ($38.88) per 
metric ton. 
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European Bolt and Rivet Practice 


Recent improvements in “cold-upsetting” 


process for bolts and rivets 


HE steadily increasing de- 
mand for bolts and rivets 

of the modern industry and the 
thereby stimulated competition 
among the manufacturers of 
bolts and rivets is forcing these 
manufacturers to find new ways 
and means to improve their 
manufacturing processes in eco- 
nomical respect. There are only 
two possibilities: Either the 
production obtained from the 
machinery of the plant has to be 
increased, the expenses for op- 
eration being the same, or on the 
other hand, if this is impossible, 
the expenses for operation must 
be reduced while the figures of 
the production remain the same. 
Very often this can be carried 
thru successfully to a certain 





Fig. 1. The etched cross section of a bolt 
shows the breaking of fibres at the neck. 


limit. For the “hot’’ processes 
these limits were already reach- 
ed and further improvements 
could not be found in either of 
the mentioned ways. The best 
solution remained in changing 
from the “hot” processes to the 
“cold” manufacturing methods. 
Many of the modern plants have 
done so and the economy of the 
“cold” processes was proven 
within a short time. 

The following 
shows: 

A hot working forging plant 
for bolt heads gives an output of 
about 24,000 bolts of 5%” diam- 
eter within 8 hours. Required 
are: 

Machines: 

1. shearing machine 

4. forging machines 

4. heating stoves 
Total: 9 machines 


comparison 


WM 
oS 


By Max Irmischer 


Operators: 
1. unskilled laborer 
4. operators 
4. boys 
Total: 9 laborers. About 1,- 

000 kg. coke. 

A cold-working double-stroke 
press turns out about 24,000 
bolts of 52” diameter within 8 
hours. 

There are used: 

Machines: 


1 cold-working press 
1 trimming machine 
Total: 2 machines 
Operators: 
1 laborer 
1 girl 
1 man for annealing 
Total: 3 operators. 
300 kg. coke. 


The economcial advantages 
of the cold process being a mat- 
ter of course, it was necessary 
nevertheless to obtain the same 
exactness and neat finishing for 
the bolts and rivets—especially 
for those with large heads—as 
in the “hot” process. These re- 
quirements were fulfilled by 
steady improvements of the in- 
got-iron with respect to upset- 
ting properties and quality and 
by further perfection of the 
cold-working press. In addition 
to the unjustified prejudices 
which such an innovation has to 
meet, there was another difficul- 
ty to be overcome. One knew 


YW 


About 


VY 


Fig. 2. Showing the formation of the head 

To avoid shearing stresses at the neck of the 

bolt, it is made to advance an amount “h” 
during upsetting. 


from experience that the heads 
of bolts which were subjected to 
a pressure from two sides, broke 
off sometimes while passing the 
trimming machine, sometimes 





later when being used. Even 
though this might be due to the 
use of materials not quite free 
from defects, it is nevertheless 
remarkable, because such fail- 
ures should not occur on slight 





Fig. 3. Compare with Fig. 1. The fracture 

of fibres as shown by the etched surface oc- 

curs near the center of the head as a result of 
upsetting according to Fig. 2. 


changes in the quality of the 
material. This question was 
answered by inspecting the 
structure of the material which 
was influenced by the pressure. 
A* minute inspection of the 
broken section showed that it 
was of blue color with a redish 
shade, proving thus that the 
cause for the breaking was pres- 
ent before the annealing. The 
etching of a clean ground cross 
section of head and shaft (Fig. 
1.) shows that a breaking of the 
fibres of the material occurred 
between head and shaft, a 
breaking by which the danger- 
ous section was weakened if not 
destroyed. 

Let us consider now why the 
breaking of the fibres took place 
just in this section. It is known 
that during the first upsettintg 
and the final pressing there 
occurs an upsetting of the 
shaft. For this reason the 
diameter of the material is 
chosen smaller than the diam- 
eter of the finished shaft of the 
bolt. For instance if—in case 
of a bolt 5%” diameter—the 
diameter of the material has in- 
creased by .004” during the first 
upsetting, the final pressing of 
the head will bring about an in- 
crease of another .0078”. The 


(Continued on page 174) 
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RA WING MACHINERY 








An All-Ball-Bearing 
Machine 





High Production 


Low Maintenance 
Costs 


Machine shown here 
is set up to draw 
No. 5 to 15 


Runs off 4170 lbs. in 
10 hours 





AM—No. 5 to 14 or 15 WIRE 


§ heads, as desired 


ai kind. Automatic compensation for variations in speed 
détion immediately after making the motor connections. 


JTARTLEY, Inc. MASS. 


ITALY—Henry Coe & Clerici, Milan. AUSTRALIA AND NEW ZEALAND—Edwin Wood Pty., Ltd., Melbourne. 
JAPAN—Andrews & George Co., Tokyo. SWEDEN AND FINLAND—AKt., Rylander & Asplunds, Stockholm. 
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The Versatile Wire 
ALESMANSHIP — an art 
peculiarly modern —is but 

one of the three industrial 
graces. The second—a less os- 
tentatious muse—is workman- 
ship. And last—unfortunately 
often the least—is inventive 
genius. 

The natural ambition of all 
business enterprise is expan- 
sion, and assuming that the 
workmanship of the product sat- 
isfies the requirements of the 
consumer, the chief influence 
toward extension of business has 
been competitive salesmanship. 
But sales are hopelessly limited 
and their volume must sooner or 
later reach a point of saturation. 
At this point the salesman must 
seek for new fields to conquer 
if he would continue the exten- 
sion. The sale of the particular 
product in that particular appli- 
cation can increase no further. 

Well, let us look then for new 
applications, says the inventor. 


But there is no need to wait till 
one market is exhausted before 
seeking new ones. The inven- 
tion of new uses for the products 
of an old industry is the surest 
means of rejuvenation; it is also 
the most effective way of keep- 
ing the industry young. 

This fertile source of extend- 
ed business has been conspicu- 
ously neglected by manufactur- 
ers of wire. Yet the encourage- 
ment of the manufacture and 
use of new wire products will 
reflect directly on the wire 
manufacturer in the form of in- 
creased business. 


Note, for instance, the inter- 
est taken by large electric pow- 
er companies in the sale of elec- 
tric appliances; the intelligent 
and highly effective propaganda 
spread by these companies in 
favor of the use of such appli- 
ances; and the remarkably suc- 
cessful results as shown by the 
daily load diagrams of their 
power plants. 


The wire manufacturer is, of 
course, not in such direct con- 
tact with his consumer as our 
example supposes. Still it is 
clear that nothing can give such 
impetus to wire manufacture as 
new widespread uses of wire, 
and wire is such a versatile prod- 
uct that its new uses are almost 
unlimited. 


Cold Working 


T is of interest to note the 

tendency especially manifest 
in European practice towards 
the cold working of bolts, rivets 
and chains of larger sizes. The 
making of cold headed rivets is, 
of course, not a new art. It has 
in fact been traced back to the 
Egyptians who were known for 
their rivets in the construction 
of tools. In 1760, the process 
was established commercially 
by the brothers Wyatt who con- 
structed a machine for heading 
wood screws, and a “cold head- 
er” was patented in America 
some thirty-four years later.* 


With the development of cold- 
upsetting processes, many mod- 
ern plants are changing from the 
“hot” equipments to cold work- 
ing machines, for reasons of in- 
creased economy. The defective 
structure resulting from cold- 
upsetting has been an obstacle 
towards the more prevalent use 
of this process. But several in- 
genious improvements have been 
brought about to obviate this 
difficulty. With a close co-opera- 
tion of the metallurgist and the 
designing engineer, cold-work- 
ing machines could be brought 
to a stage where their applica- 
bility to larger sized products 
can be demonstrated. 





*See Heat treating Cold-Headed Bolts, by 
H. V. Hillman. 
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Not a Utopia—a Reality 
visitor in the new Ford 
Wire Mill, familiar with the 

Ford technique in management 
will not be surprised to find that 
unique cleanliness and excellent 
working conditions that have 
become characteristic of Ford 
Plants. To a stranger it might 
indeed seem that some indus- 
trial idealist has wastefully lav- 
ished his wealth on superfluous 
and elaborate installations. But 
a closer study will reveal the 
Ford secret: efficiency. If the 
plant is clean, it is clean in order 
to be efficient. If special care 
is given to the comforts of the 
worker, it is to eliminate un- 
necessary fatigue and _ save 
human energy. If a partially 
disabled man can do a job, then 
it is wasteful as well as unchar- 
itable to assign an able bodied 
man to do it. And the Ford 
technique succeeds. 

We speak above of the Ford 
secret. But there simply isn’t 
any. Unlike many wire mills, 
the Ford plant does not work 
with “secret” processes. The 
interested visitor is free to in- 
spect what he will. If the plant 
operates more profitably than 
others, it is because more atten- 
tion has been given to labor 
saving and the elimination of 
waste. A characteristic ex- 
ample is cited in the article on 
The New Ford Wire Mill in this 
issue: A large quantity of cop- 
per wire is tinned, but for this 
purpose the Ford Plant uses 
pure tin free from lead in order 
to make brass as a by-product, 
through the solution of some of 
the copper in the tin bath. We 
could cite hundreds of such in- 
genious methods used in the 
Ford Wire Mill. Sheer engineer- 
ing genius, not secrecy assures 
the Ford success. 

Much of Ford practice when 
set down in print, as in Henry 
Ford’s recently published book, 
seems visionary. But it works. 
It is not a Utopia, it’s a reality. 
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WIRE IN THE NEWS 














The drawing of _ cables 
through underground con- 
duits is greatly facilitated 
by this attachment to the re- 
pair truck. Photo shows 
operation of a Mead-Morri- 
son underslung winch. 
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Reprinted from “The Story of Steel’? Harpers. 


At right: The same nail mak- 

ing machines as above. Belts, 

pulleys and_ reciprocating 

parts have been effectively 

shielded by placing a stout 

sheet iron casing around each 
machine. 








If you have photographs of interest to the Wire industry, send them to Wire & Wire Products. 
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Electric Trucks 


Effects of the use of electric 
industrial trucks on cost of 
handling wire and strip 


By Harold J. Payne* 


HE handling of wire and 
strip presents many dif- 
ficulties. The overhead involv- 
ed where these products are 
manufactured or used in mak- 
ing other merchandise neces- 
sarily reflects these difficulties 
in a tangible and, frequently, in 
an unwelcome manner. 
Wherever manual methods of 
handling are employed to the 
exclusion of modern power-op- 
erated equipment, there is defi- 
nite opportunity for decreasing 
costs which are excessively 
high. The experience of several 
users indicates that electric in- 
dustrial trucks provide an eco- 
nomical solution of the  prob- 
lem. 


In understanding this appli- 
cation of storage battery equip- 
ment it is necessary to consid- 
er the requirements imposed on 
any mechanical apparatus 
which is expected to supplant 
hand labor in the wire mill. Ob- 
viously, a prime consideration is 
flexibility. If a machine is de- 
signated for the work, it must 
be able to go wherever men 
with hand trucks can go. An- 
other essential is high capacity. 
Wire is both heavy and bulky as 
it comes from the rolling mill, 
and it must be moved promptly 
to the cooling floor. A_ third 
specification is endurance. If 
men are to be taken from this 
work, it is necessary to substi- 
tute equipment which will per- 
form so that need of reverting 
suddenly to old methods will 
not arise, as obviously would be 
the case in the event of periodic 
breakdowns. Finally, any me- 
chanical apparatus, to be desir- 
able, must have a past perform- 
ance record. 





*Reprinted from The Iron Trade Review. 
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An electric industrial truck handling bundles of wire hound for the shipping room. 


Electric Truck Meets Needs 


Naturally no single type of 
equipment can be a panacea for 
all ailments of inter-plant hand- 
ling. To be successful, any ma- 
chine designed to move material 
must be fitted for its job. How- 
ever, in a general way it may be 
stated that the electric indus- 
trial truck goes far toward 
meeting all requirements im- 
posed on equipment for handling 
wire or strip. This point is best 
made by looking in on the pres- 
ent practice of several of the 
users mentioned above. 

In one plant copper wire is 
made in garages from trolley 
size (9/16 inch diameter) down 
to fine spool wire (15 mils diam- 
eter). The metal is received in 
ingots weighing 250 pounds and 
is heated to a bright red. Then 
the bar is run back and forth 
through successive dies, being 
further elongated at each pass- 
age until the desired diameter 
has been obtained. All of the 
wire products that is sent out 
finished requires drawing. Be- 
fore this operation the scale 
formed during the process of 
hot rolling must be removed in 
an acid pickling bath. Finally, 


after the wire has been carried 
down to the required size it may 
or may not be annealed. In the 
latter case two additional hand- 
lings are necessary. From the 
time the hot rods are received 
from the rolling machine until 
the product leaves the plant, 


every pound of metal must be .- 


moved from 5 to 12 times. The 
cooling floor represents one of 
the busiest areas in this plant. 
Rods of wire weighing 250 
pounds are delivered here more 
frequently than once a minute 
by the rolling machine and 
must be moved away promptly 
in order to prevent hopeless 
congestion. For this reason 
they are conveyed about eight 
at a trip, to a cooling area ap- 
proximately 100 feet distant. 
From there they go to a weigh- 
ing platform and thence, for 
the most part, to the pickling 
tubs. 

One tiering truck, equipped 
with a ram in place of the usual 
platform serves to make all of 
these handlings, working 20 
hours a day six days a_ week. 
More than a million pounds of 
wire are moved every day by 
this machine. Its use has saved 
the labor of 12 men and has 
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eliminated from the floor a 
crowded condition formerly im- 
possible to avoid on account of 
the variation in activities of 
hand truckers. 

Although the turns made by 
this truck are short in its run 
which seldom exceeds 150 feet, 
records indicate that it is re- 
turning very tangible dividends 
on the investment represented. 
The floor over which it operates 
is of corrugated iron placed in 
squares which do not come to- 
gether smoothly. In 20-hour 
service, four changes of battery 
are necessary. For this reason 
two batteries are included in 
equipment, one being constant- 
ly on charge while the other is 
in use. 


Cost Of Operation Is Low 


Even under the difficult con- 
ditions thus imposed the unit 
involves a fixed charge of only 
$5.00 a day, including deprecia- 
tion, interest, maintenance and 
power. This indicates a _ net 
saving equal to the former 
wages of 10 men. One concern, 
using similar equipment in 
much the same work, reports a 
cost of 24 cents per hour of op- 
eration, exclusive of power. In 
both cases it will be understood 
that the time of the truck 
driver is not included. 

It is evident that the more 
trucks which can be kept rea- 
sonably busy, the greater the 
net earning power of the equip- 
ment. At the plant in which 
the ram truck mentioned is 
working, three elevating plat- 
form trucks are detailed to the 
work of keeping the drawing 
machines supplied with wire 
from which the scale has been 
removed, as well as to keep the 
product flowing either to the 
annealing furnace or direct to 
the shipping room. Skids are so 
placed at the end of the pickling 
vats that the hoist running on a 
monorail over these vats can 
drop the clean rods directly onto 
them. The driver of the truck 
supplying the twenty drawing 
machines does not operate on a 
predetermined schedule but is 
responsible for keeping each 
worker supplied with wire as 
required. Usually after drop- 
ping a skid load beside an op- 


erator, the truck driver picks up 
an empty skid for return to the 
pickling room. In this way the 
cycle is maintained continuous- 
ly with a minimum of confu- 
sion. 

Other uses to which these ele- 
vating platform trucks are put 
include practically every other 
handling incident to manufac- 
ture. Drawn wire is supplied to 
the fine wire department, and 
the flow of finished wire to the 
shiping department is conduct- 
ed entirely on skids. Likewise 
wire to be annealed is carried to 
a point directly over the charg- 
ing chamber of the furnace, and 
later is carried to the shipping 
department. All of the runs 
made by the elevating platform 
trucks with their skid loads are 
in aisles largely congested by 
apparatus installed before the 
advent of the idea that a plant 
should be built around the ma- 
chinery rather than that the 
machinery should be _ built 
somehow to fit into the plant. 

It is impossible to state ex- 
actly what balance is struck in 
the plant as a whole by the use 
of modern handling equipment. 
Volume and the nature of the 
product have changed since the 
introduction of the industrial 
electric truck so that a direct 
comparison is impossible. Hiow- 
ever, it is generally conceded 
that when an elevating truck is 
kept moving, it releases from 5 
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to 10 hand trucks for other 
work. The cost of operating 
this type of machine does not 
vary appreciably from the fig- 
ure given for the ram truck. A 
company that operates a large 
fleet of these trucks figures the 
total overhead to be charged 
against each unit at $3.50 per 
day. 

The crane truck has_ been 
found by several users to be 
well fitted for unloading as well 
as for loading cars or other ve- 
hicles with rods of wire. A large 
manufacturer of nails, rivets, 
etc., finds that such a machine 
saves 80 per cent. over the cost 
involved in handling wire man- 
ually. Formerly it was the cus- 
tom to handle bundles of wire 
weighing 150 pounds but with 
the aid of mechanical equipment 
of this kind it is found possible 
to handle 300-pound bundles 
without difficulty. Consequent- 
ly every department in the plant 
has been affected. 

Reduces Wire Charging Cost 

Operations have been improv- 
ed in wire drawing, nail and 
rivet making and in the anneal- 
ing and galvanizing depart- 
ments. The machines used are 
practically automatic in oper- 
ation so that the only task for 
the operator is to start the 
wire going through the machine 
and to remove the finished ma- 
terial. Therefore, by substitu- 

(Continued on page 172) 





Piling band and hoop stock with an electric crane truck. 
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Vianney Wire 
Die Works 


(American Branch) 
Etablissements 


Joseph Vianney 
Trevoux, France 





Manufacturers of 
DIAMOND DIES 





New York Offices 
100 Fifth Avenue 
V. J. Boulin, Mer. 























Diamond Dies 
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© NEWARKNJ. 
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Completely made in this 
Country by latest scientific 
method. 





New way of 
re-inforcing the Diamond 


R. Kohl, Diamond Die Co. 


655 Broad St., Newark, N. J. 























The Patented 
Diamond Die 


of proven superiority 


through practice and not theory. 


The standard of leading wire 
mills. 


Manufactured by: 


UNION WIRE DIE CORP. 


250 W. 40th St., New York City 























Digest of Literature 

















THE REGULARIZATION OF 
EMPLOYMENT by H. Feldman, 
437 pages. Harper & Bros. 1925. 

The prevention of unemploy- 
ment through the provision of 
regular work in industry is the 
central theme of this book. The 
author shows, as a result of long 
and careful study, what corpora- 
tions and industries are now do- 
ing to regularize production 
throughout the year and 
throughout the business cycle. 
His discussion shows the meth- 
ods used in selling and in manu- 
facturing to achieve this steady 
flow of work, and he includes al- 
so the efforts of governmental 
departments to supply work 
when industry is depressed. 

The book presents valuable 
data to enable economists, em- 
ployers, general readers and 
students of the problem of un- 
employment to get a better un- 
derstanding of the ways and 
means of prevention of unem- 
ployment. 


Wire Rod Mills, by J. D. 
Wright, General Electric Rev., 
vol. 29, P. 380, June 1926. 


The electrification of wire 
rod mills is discussed on the 
basis of a detailed analysis of 
rod-mill loads. A general his- 
torical treatment of the develop- 
ment in wire-rod rolling is given. 


Elasticity of Wires and 
Cables, by H. W. Swift Engin- 
eering vol. 121 P. 547-8, P. 615- 
17, Apr. 30, Mar. 28, 1926. 

A discussion of the elasticity 
of wires with special reference 
to electrical overhead work and 
aerial ropeways. Methods for 
determination of the modulus 
compared and an_ account of 
tests to determine the com- 
parative accuracy and reliabil- 
ity, is presented. The articles 

’ illustrated, and are accom- 
nanied by brief mathematical 
treatment. 


The Cold Drawing of Bar 
Steel. By F. W. Krebs. In Me- 
chanical Engineering, May 1926, 
page 448. 

In this article, the author sets 
forth the object of cold finish- 
ing and enumerates the four 
purposes for which the cold 
drawing or cold rolling may be 
employed. The pickling process 
is described, the cleansing of the 
bars and the pointing. He then 
describes the dies used and also 
the drawing of the steel, after 
which he takes up the manner of 
finishing the bars. The factors 
affecting the machining quali- 
ties are considered and the 
writer is of the opinion that 
grain structure and hardness 
largely determine the machin- 
ability of steel. The physical 
properties of several steels and 
comparative results between 
various methods of processing 
are tabulated. 





On The Heat Treating At The 
Drawing Of The Steel Wire. By 
S. Steinberg, Journal of the 
Russian Mettalurgical Society 
1925, 1, 131. 

Considering the mechanical 
characteristics of the steel wire, 
obtained by tempering and sub- 
sequent drawing, the author 
concludes that the metal of the 
wire shows a remarkable com- 
bination of the qualities of 
strength and tenacity; a sim- 
ilar combination can be stated 
only in special steels after their 
heat treating. The mentioned 
amelioration of the qualities of 
carbon steel is explained by two 
reasons—the sorbitic structure 
of the metal and its cold work- 
ing. The author forwards the 
question were it not possible to 
use more widely the advantages 
of the mentioned treating and 
apply it to larger articles— 
rails, beams, ete. 

Abstracted by M. Oknoff and 
G. N. Koulginski, Leningrad, 


Russia, for the transactions of 
the A. S. S. T. 
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Review of Patents 


Conducted by 
EUGENE GRUNSTEIN 














Coating Wire Fabric. 











The method of coating metal 
fabric having loosely connected 
independently movable members 
which includes moving the fab- 
ric through a coating bath; de- 
livering the fabric on an in- 
clined support, the inclinaton of 
the support being such as to 
cause the fabric to move there- 
from by effect of gravity at a 
speed to separate said members. 

United States Fiatent No. 1,- 
592,206, issued to N. S. Harter, 
Waukegan, Ill., assignor to Cy- 
clone Fence Co. 


Electric-Wire-Wraping 
Machine. 
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In a machine for wrapping 
electric wire, the combination 
seperately-organized wrapping 
and polishing units, of means 
for revolving the same in oppos- 





ite directions around the wire, 
as the same is successively sub- 
jected to the action of the aid 
independently-organized wrap- 
ping and polishing units. 

United States Patent No. 1,- 
594,492, issued to Ernest G. 
Brown, New Haven, Conn., as- 
signor to The Acme Wire Co., 
New Haven, Conn. 





Hairpin. 
35 


4. 


Aother species of the genus hairpin. U. 
S. Patent No. 1,594,933 issued to Ida M. 
Durand, St. Louis, Mo. 





Chromium Coating on Iron 


Experiments of the inventor 
have shown that satisfactory 
chromium coatings of iron and 
steel were not to be obtained by 
the well known method. The 
coatings obtained were more or 
less brittle and did not adhere 
well to the core. The inventor 
has shown that the carbon con- 
tent of the iron or iron alloys 
was the reason of the failure 
and that this hitherto unknown 
disturbing effect of carbon is 
due to the pressure of cemen- 
tite or another mixed chromium- 
iron-carbide formed at high 
temperatures, which prevents 
the diffusion of chromium into 
the core. 

Using the aforesaid results of 
experiment, the inventor solved 
the problem of coating iron and 
iron alloys with chromium by 
artificially producing at least a 
superficial zone free or nearly 
free of carbon in or on the iron 
body to be coated. 

U. S. Patent No. 1,590,101 is- 
sued to Spiro Kyropoulos, of 
Gottingen, Germany, June 22, 
1926. 

















Amsler’s Wire 
Ductility Tester 











The “Usefulness” of Wire 
in the Manufacture of Wire 
Products depends in Most 
Cases upon its “Ductility” 


The best apparatus for in- 
vestigating the ductility of 
round and flat wire, ferrous 
and non-ferrous, is the 
“Amsler Reversed Bending 
Tester” illustrated above. 


This apparatus gives very 
valuable information. It 
can be operated by any in- 
telligent man in the shop 
and it is inexpensive. 


Every wire forming shop 
should be equipped with 
this handy, practical wire 
tester. Some plants are 
using a number of them in 
different departments. 


Write for Full Description 


HERMAN A. HOLZ 


Testing Engineer 
17-B Madison Ave. New York 
Complete Line of High Quality 
Metal Testing Machines. 
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NEWS OF THE INDUSTRY 














New German Barbed Wire 


NEW machine for barbed 

wire of one strand has re- 
cently been patented by a Ger- 
man manufacturer. Two Ger- 
man manufacturers have been 
licensed for the sole production 
of this “Wafios” barbed wire. 
The prices per ton are higher 
than the usual two-strand wire. 
One thousand kilograms of 
wafios wire has a length of 
15,153 meters. (B. W. G. No. 
13) and of usual barbed wire 
only 8,600 meters. The buyer 
of wafios wire is getting, if buy- 
ing one ton, about 75% more 
wire and is paying 50 to 60% 
more for it. 





Pin Companies Unite 


Realizing the advantages of 
combined operations, the New 
England Pin Company of Win- 
stead, the Star Pin Company of 
Derby and the National Pin 
Company of Detroit recently 
concluded an important merger. 

The Winstead and Derby Com- 
panies are capitalized at $700,- 
000 and the National Pin Com- 
pany represents a capital of 
$150,000. They will carry on 
combined operations in Derby. 


HE Southern Wire & Iron 

Works, Inc., 55 Martin 
Street, Atlanta, Ga., is said to 
have preliminary plans for a one- 
story addition, 200x200 ft., for 
the manufacture of metal win- 
dow guards, ornamental iron, 
wire specialties, etc. 





CCORDING to THE Wor- 

CESTER, MASS., The Ameri- 
can Steel and Wire Co. is oper- 
ating on an unusually prosper- 
ous basis. The three plants of 
this company have ‘been ship- 
ping for several months at a 
greater rate than at any previ- 
ous time since the war. 





HE Wheeling Steel Corpora- 
tion, Wheeling, W. Va., has 
appointed H. E. Smith, St. Louis, 
sales manager. Mr. Smith suc- 
ceeds A.H. Dufort, who resigned 
to become assistant manager of 
sales for the Central Tube Co. 


HE Adrian Wire Fence Co., 

Adrian, Mich., has taken 
over the business of the Michi- 
gan Wire Fence Co.,_ also 
of Adrian, including the rights, 
patterns and inventory of the 
latter company’s stretcher busi- 


ness. The sales organization of 
the Adrian company will take 
over sales of both companies 
and the manufacture of fence 
by the Mirchigan Wire Fence 
Co., will be discontinued. 





HE Wickwire Spencer Steel 
Corporation, Worcester, 
Mass., has sold three brick 
plants containing approximate- 
ly 73,000 ft..of manufacturing 
space, formerly used for the 
manufacture of wire goods and 
specialties, to the Morgan Con- 
struction Co., of that city. 





. F. Kluender, for several 
years connected with the 
Kinite Co., Milwaukee, has been 
appointed representative of the 
Ziv Steel & Wire Co., Chicago, 
in the Detroit district. 





HE Harrison Bolt & Nut Co., 
Harrison, N. J., will erect 
a warehouse and office building 
as an extension to its plant. 
Plans and specifications are by 
J. M. Baker, Harrison, architect. 
The general contract will be 
awarded August 30. 








THE MASTER DIE 


PRODUCES A BRIGHTER 
CLEANER AND MORE 
ACCURATE WIRE 








FOR FULL PARTICULARS WRITE TO 


MASTER WIRE DIE CORPORATION 
408 Concord Avenue 


New York, N. Y. 
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OHN FAHNLINE, Sr., of 

Sharon, Pa., passed away at 
Ipswich, Mass., on Friday, Aug. 
13, while on an automobile tour 
through the New England 
states. 

Mr. Fahnline was well known 
in the Rod and Wire trade—in 
which business he was engaged 
for the greater part of his active 
career. 

In 1888 he became associated 
with John Stevenson, Jr., in the 
construction and operation of 
the Rod & Wire Mills of the 
New Castle Wire Nail Company 
at New Castle, Pa. 

In 1899 Mr. Fahnline under- 
took the construction and opera- 
tion of the rod and wire depart- 
ments of the Sharon Steel Com- 
pany at Farrell, Pa. Later, he 
became associated with Mr. 
Stevenson in the Driggs-Sea- 
bury Ordnance Corporation at 
Sharon, and continued with 
those interests until his retire- 
ment from active life about nine 
years ago. He was 68 years of 
age at the time of his death. 

Contributed by Geo. A. Paff. 





Statistics in Prevention of 
Accidents. 


. W. CHANEY, of the Bu- 
reau of Labor Statistics in 

the Department of Labor, an- 
alyzed the statistical factor in 
accident experience of the iron 
and steel fields at the recent 
conference on Industrial Acci- 


* dent Prevention. 


In 1906 the head of the legal 
department of the U. S. Steel 
Corporation called a conference 
of the casualty managers of the 
subsidiary companies. One pur- 
pose of this conference was to 
consider the statistics of acci- 
dent occurrence. From that day 
to this the corporation has as- 
sembled and published statis- 
tical data concerning accidents. 
Some details are given below. 

If 1906 be compared with 
1925 a reduction of 60 per cent. 
is found to have occurred. If 
lost time cases are noted the re- 
duction is 80 per cent. from 
1912 to 1925. Let it be supposed 
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Wire Drawing Soaps and Compounds 


STEELSKIN BRAND 
(Registered) 





For High or Low Carbon Wire 


Working Samples sent on request. 





Established 21 years. 








R. H. MILLER CO., INC. HOMER, N. Y. 




















“POHENKRA” WIRE DIE 
POLISHING MACHINE 








Indispensable For All Kinds of 
Wire-drawing 


U. S. Patents Gives an absolute guarantee of grinding the diamond holes per- 
983929—1911 fectly round, a result hard to accomplish with all devices em- 
1039186—1912 ployed before. 


England 16171 Simultaneously grinds the entire wall of the draw stone, includ- 


Sedan tien ing the inlet and outlet. 
Germany 226062 Ten times more effective than previous devices; one workman 
Austria 46339 unassisted can polish 30 diamonds simultanously. 


Write For Descriptive Literature 


F.KRAUSE & CO., Inc., 250 Ogden Ave., Jersey City, N. J. 














KILMER Gxt WIRE FORMER 


Forms Eleven Sizes of 
Eyes from Round, 
Square, Flat or Half- 
Round Stock, also al- 
most any shape desired 
Quickly and Efficiently. 

Adjustable for 

No. 3 to No. 24 

Gage Wire. 





The cut on the left shows 
a few of the thousands 
of the forms made on this 


FORMER 
Price $35.00 

















Patented April 2, 1918 


Mm, ©. Bammer & Go, “SS. 

















EST. 1855 Alco INC.I9IS 


“american” 
[MACHINERY 
ACHINERY 


mnace.U.5. oar. OFF. U.S. PAT. OFF. 


517 Huntington St. 
ENNSYLVANIA LOA. 
Machinery for Insulating 
MAGNET WIRE 
with Cotton—Silk—Enamel 
—Paper and Other Tape 


BREGUET HIGH-SPEED 
WIRE DRAWING anes hacen 
MACHINERY For Wire 10 to 20 B. & S. Gauge. 
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Continuous Wire Drawing Machine 


A light, compact, and inexpen- 
sive machine of the ball bearing 


type, for rapid and economical pro- 
duction of fine wire. i 











Illustration features No. 2 Machine. Capacity No. .20 B & S to .003. 
We will furnish information on other sizes. 


National Alloyed Metals Co. 


69 Sprague St. Providence, R. I. 

















Metal Spools for Wire Drawing 
Metal Spools for Annealing 
Metal Lined Spools for Shipping 


Metal Lined Reels for Shipping 


Hubbard Spool Co. 


1622 Carroll Avenue 
Chicago 
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that conditions of 1906 were 
time, the 48,863 more workers 
would have suffered serious in- 
jury than the actual number. 
If 1912 conditions had been con- 
tinued it would have meant 322,- 
463 more disabling injuries than 
actually occurred. 

The reduction accidents in 
the manufacture of steel and 
iron wire products amounted to 
88 per cent. over eight years 
from 1913 to 1921. 





Wire in the Delaware 
Bridge. 
(Continued from page 157) 
metal left at the root of the first 

thread. 
Spinning the Cables. 

The methods used for spin- 
ning the cables were basically 
the same as those developed on 
the Brooklyn and earlier sus- 
pension bridges, although much 
speeded up by improved foot- 
bridges, a greater number of 
traveling sheaves and the use of 
machinery and_ special tools. 
Essentially the process consists 
in carrying across the river a 
bight, or loop, of wire by means 
of a traveling sheave hung from 
and moved by a carrier rope. 
designated the “haulage” rope. 
Large reels containing about 
90,000 feet of wire were mount- 
ed on the anchorages and the 
wire unwound as the sheaves 
moved across the river. 

The Footbridges. 

The footbridges were tem- 
porary structures used to sup- 
port the haulage ropes and oth- 
er construction plant and to 
give access to the cables during 
construction. They were built 
across the river a few feet be- 
low and parallel to the cables. 
Each footbridge was ten feet 
wide, with flooring consisting 
of six-inch boards spaced two 
inches apart. This spacing of 
the boards afforded a foothold 
for the men, although in the 
most inclined portions, adja- 
cent to the towers, it was nec- 
essary also to place cleats on 
the boards in order to prevent 
slipping. Each footbridge was 
supported by six 214-inch steel 
ropes arranged in two sets of 
three each, and braced by 


lengths of the same kind of rope 
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strung beneath them. These 
ropes were later used in hang- 
ing the steel structure. Cross- 
over bridges of timber truss 
construction were provided to 
brace the footbridges and to 
give access between them. 





Electric Trucks in Wire 
Mills. 

(Continued from page 167+) 
ting 300-pound bundles for 150- 
pound bundles, the machines 
have to be charged only half as 
often. In other words, the cost 
of charging the machines is cut 
in two and since it takes more 
of the operator’s time to start 
the wire through the machine 
than it does to remove the fin- 
ished, product, this cost is more 
than half of the labor required 
in manufacturing. As machines 
have to be shut down under the 
new system approximately half 
as often as previously, the in- 
crease in capacity is apparent. 

The product from two hot 
strip mills had been taken care 
of formerly by four gangs of 
three men each, and as fast as 
the hot rods came from the roll- 
ing mills they were wheeled 


away by hand. Periodically it ff 


Was necessary to shut down 
the entire plant to clear up the 
storage floor because of conges- 
tion, and a large amount of 
product had to be scrapped be- 
cause of injury through this 
method of handling. 


The installation of ram trucks if 


for carrying away the rods did 


not solve the problem immed- fi 


iately because of the conges- 
tion existing at the time these 
machines were put into serv- 
ice. However, within a few 
weeks conditions began to im- 
prove; periodic shut-downs 
were eliminated and the earn- 
ing power of the trucks became 
so high that they were paying 
for themselves once every 
month out of savings. Although 
the trucks used have now been 
in 24-hour service for two and 
one-half years, this record is be- 
ing maintained at present. 

The practice of other plants 
which are using equipment of 
this kind might be described, 
as further concrete instances of 
performance. 
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Continuous 
Wire Drawing 
Machines 


Spooling attachments 


Multiple head spoolers 


Draw frames and rolling mills 


Any and ail modern equipment for the wire mill. 


CYRUS CURRIER & SONS 


NEWARK, N. J. 
365 Market St. 






































WIRE DRAWING 
AND THE COLD WORKING 
OF STEEL 


ALASTAIR T ADAM 


No books dealing exclusively 
with this subject have been printed 
in recent years. 


They should be in every wire 
mill. 


$7.50 











$13.00 


Both books sent postpaid to any 
address for $18.00. 


Address all orders for above 
publications to 


WIRE & WIRE PRODUCTS, 
461 4th Ave., New York. 


Remittance must accompany all 
orders. 


BRITISH WIRE DRAWING 
AND 
WIRE WORKING MACHINERY 


H.DUNELL 
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—Working Presses, combined for Bolts and 
Rivets, with single or double stroke. 


Only one set of dies essential for all lengths 
of Bolts. New pressing method. 


COL 





—Working Rivet-Presses with single or 


double stroke. 


COL 





High Production; Solid Construction; Re- 
liable Operation; Handy Accessibility to 
the Tools 


ARE OUR TALKING POINTS 





MACHINES FOR 
Chain Forming 
Electric Welding 
Pins and Needles 
Point Grinding 


Wire Drawing 
Wire Nails 
Wire Staples 
Wire Winding 
Wire Weaving 

































Superior 12 - block, No. 15 Frame 
Wire Drawing Machine 





— Ye 


Photograph shows one section of six blocks 


This machine can be supplied with either single or double 
decker blocks. 


Floor space required 2’ by 23’ 


Designed and Manufactured by 


The Superior Tool & Mfg. Co., Ine. 


172 UNION ST., WORCESTER, MASS. 





























WIRE 


European Bolt and 

Rivet Practice 

(Continued from page 161) 

material necessary for this in- 
crease can be taken only from 
the material forming the head 
before the upsetting. Therefore 
it is required that the surface 
on which the head is resting be 
stretched in proportion to the 
quantity of material which en- 
ters the die bore. In Fig. 2 
one can see the amount of the 
stretching marked by the dot- 
ted line which shows the shape 
of the head before the upset- 
ting. “h” varies according to 
the diameter of the bolt because 
the pressure of the dies cannot 
be kept constant. This enforc- 
ed changing of the original 
shape of the head involves a 
shearing of the outside fibres 
of the material in the section be- 
tween head and shaft and a 
breaking of the fibres in this 
section. These facts combined 
give the reasons for the separa- 
ting of the head of the bolt from 
the shaft. 


This shearing must be 
prevented, i. e. the breaking of 
the fibres must be removed 
from the dangerous section. 
This was brought about by 
means of a new method of press- 
ing in the following way: After 
the upsetting of the head of the 
bolt the knock-out pin makes 
the bolt advance in proportion 
to the quantity of material 
which follows, i. e. in Fig. 2. 
equal to “h”. As the material 
is not taken from the head and 
the fibres are not subject to 
shearing, we have the conditions 
represented by Fig. 3. which 
shows the etched and ground 
surface of a longitudinal sec- 
tion. One can see that the sec- 
tion between shaft and head is 
not impaired, while the break- 
ing of the fibres is removed 
toward the middle of the head. 
The practical effect was evident 
at once by the fact that even 
non-annealed heads did not 


come off which makes it un- 
necessary to carry out the an- 
nealing with the care required 
previously. 


With this new method of 
pressing there are connected 
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other valuable improvements 
which, in order to obtain better 
economy and safety in operat- 
ing, were leading to the devel- 
opment of a new type of com- 


bined cold- working double - 
stroke press for bolts and 
rivets. As already emphasiz- 


ed by name of the type, this 
machine makes it possible to 
manufacture bolts by means of 
open dies and rivets by means 
of solid die requiring merely a 
changing of the tools. The un- 
heated-rods are inserted into 


the matrix independent of the 
movement of the die because of 
the ingenious 


and reliably 





A “quadruple” die for bolts, for four 
different shafts and eight different heads. 


Fig. 4. 


working shearing and inserting 
device. This has the advan- 
tage of a great saving of tools 
because for the manufacturing 
of bolts of any lengths only one 
pair of dies is required, the cut- 
ing being done independent of 
the length of the dies by means 
of a special shearing device. 
In addition different die shapes 
may be cut (Fig. 4.) in the var- 
ious sides of one pair of dies. 
Furthermore the end surfaces 
can be provided with four dif- 
ferent end-shapes making it 
possible thereby to use one pair 
of dies for eight different 
shapes of heads and thus elim- 
inating expensive tools. 





After an elapse of two years 
the tube mills at the Zanesville, 
Ch‘o, works of the Youngstown 
Sheet & Tube Co. will resume 
operation. 


A. WALDECK & COMPANY 


Wire Gauges 
Ne) . x u Li tuili so 





















7607 Broadway, S. E. 
CLEVELAND, ! OHIO 
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NEW YORK GENEVA 


DIAMOND DIE COMPANY ¢ AMERICA 


For drawing 
all kinds of wire 


Manufacturers of Steel Set 
Diamond Draw Plates 


Recutting Repairing 


Repolishing Prompt shipments 





“ STEELITE SET” 
118 West 32nd St., New York City 


Phone, Penn. 4226 




















ROBERTSON’S 








SOAPS 











MANUFACTURERS OF WIRE DRAWING SOAPS 
SINCE 1895 


THE J. T. ROBERTSON CO., Inc. 
Syracuse, N. Y. 


CABLE ADDRESS, ROBECO. 


147 RICHMOND AVE. 




















Standard Electric 
Wire Pointer 


Made in two sizes: 


No. 1 takes from No. 5 to No. 13 wire 
No. 2 takes from No. 13 to No. 21 wire 





Operates on either 110 or 220 volts Alternating Current. 


STANDARD MACHINE WORKS 
100 Lamartine Street 


WORCESTER, MASS. 























F. KRAUSE 


DIAMOND DIES 








All sizes, immediate deliveries. 


Dies for High Speed Wire Drawing Machines guaranteed. 


F. KRAUSE & CO., Ine. | 
Jersey City, N. J. 


Phone: Webster 5105 


250 OGDEN AVE. 
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Specializing in the 
Manufacturing of 
REELS & SPOOLS 


of all sizes. 


Mossberg Pressed Steel Corporation 






For Annealing 
d 


an 
Handling Fine Wire 


We solicit 
your 
inquiries 


For Use in Vulcanizing 
and Impregnating Wire 
(Pat. Pending) 


81 WEST ST., ATTLEBORO, MASS. 

2051 Grand Central Terminal, NEW YORK CITY 
Russell A. Singleton, 713 Slaughter Bldg., DALLAS, TEX. 
140 S. Dearborn St., CHICAGO, ILL. 

101 Augusta St., GREENVILLE, S. C. 

















GEM 


Guaranteed to make perfect 
gem clips at the rate of over 250 
per minute. Adjustments are ac- 
cessible and easily made. 


10-12 Brookdale Place, 





FASTEST 
CLIP MACHINE 





This machine has exclusive 
methods for forming the clip that 
adds to its efficiency and speed. 
Reasonably priced. 
further details and prices. 


Peyser-Hansen Machine Co., Inc., 


Mt. Vernon, N. Y. 


Write us for 

















WIRE 


The Profits of 


High Overhead 
(Continued from page 155) 


Most of our customers, how- 
ever, welcome our men 


Not every customer appreci- 
ates this engineering service, of 
course. Some few of our cus- 
tomers object to our sending 
men to them. They consider 
that we are meddling into their 
affairs, and on occasion even re- 
fuse to admit our men for fear 
they will learn and subsequently 
disclose “trade secrets.” 

Most of our customers, how- 
ever, welcome our men because 
they see the advantage to them- 
selves of having an expert on 
magnet wire and coils come in 
to look over their manufactur- 
ing. 

Only a few months ago a 
manufacturer notified us that 
our price was too high, and that 
he would have to find other 
sources of supply. 

I went to see him. “Why do 
you feel you can’t buy of us any 
longer?” I inquired. 

“We have an offer of the same 
thing for 7% less, was his an- 
swer. “The trouble with you 
folks is that you have such a 
complete organization it makes 
your overhead too high.” 

“Of course, you realize that 
you have profited by our having 
a complete organization at a 
high overhead,” I reminded him. 

“T’d like to know how,” he 
asserted belligerently. 

“All right,” I assured him. 
“T’ll tell you how. Do you re- 
call that about nine months ago 
you were having serious trouble 
in your winding department?” 

“Ye-es.” grudgingly. 

“Do you remember sending for 
one of our engineers to see what 
he could do for you?” 

aan? 

“T looked up that correspond- 
ence before I left the factory,” 
I explained. “When it was all 
over, and our man had shown 
you what was wrong and how 
to fix it, you yourself wrote us 
expressing your appreciation. 
And you told us the trouble was 
shown up as_ unquestionably 
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W. E. Sommerville 


Designers and Manufacturers 
of highest grade 
Stranding Machines—High 
Speed and Planitary 
Spooling and Winding 
Machines 
Closing Machines 
Continuous Wire Drawing 
Machines 


Designers of Special Machinery ° 


Coal City, Hlinois 


























WATCH THE SHAPE 


COCHAUD 


Wire Die Corporation 


Wire Drawing Diamond Dies 


300 West 56th St., New York 
Tel. Columbus 10148 


























The Waterbury 
Wire Die Co. 





Diamond and Chilled 
IRON DIES 
DIAMOND TOOLS 


Waterbury, Conn. 

















Modern Equipment 


WIRE DRAWING 
WIRE INSULATING 
WIRE STRANDING 
Cabling and Laying up 
Machines 


Complete Equipment for the 
manufacturing of 
Conductor Cable and Wire Rope 


New England Wire Machinery Co 
Designers & Engineers 
NEW HAVEN, CONN. 




















more than 60% your own fault. 
Remember it now?” 

“Yes, I remember it.” 

“Don’t you think it is worth 
7% more for our material, 
which is a small part of your 
total material cost, to encourage 
us to provide that sort of service, 
and to have it available next 
time you get into difficulties?” 

“Not 7%,” he declared bland- 
ly. “If you can’t meet the other 
price, we'll buy elsewhere.” 

So we lost the contract. But 
that is part of the game. 


The leaders are committed to a 
policy of generous overhead 


Not every customer who 
profits by our engineer’s advice 
continues to buy of us, of course. 
With human nature what it is, 
this is only to be expected. 

A far greater proportion of 
our customers stay with us 
year after year, paying us a lit- 
tle more for our products than 
they might buy comparable 
articles for at some other source. 
Thus they express in tangible 
form their approval of our 
policy. 

Again let me emphasize that 
I am not advocating a reckless 
expenditure of money by any 
business. That is patent folly. 

But I am endeavoring to bring 
ont into broad daylight an idea 
which is at variance with the 
commonly accepted thought 
about overhead, and to back it 
up with instances chosen out of 
our own business experience. 
And this idea, stated as briefly 
as I know how to state it, is as 
follows: 

A high rate of overhead is 
not. by its very existance, to be 
condemned. Every line of busi- 
ness, every industry has its 
leaders and its followers; it looks 
to the leaders for its progress. 
And the leaders, almost without 
exrention, are those whose over- 
head is not so low as it might be. 

The leaders are committed to 
a policy of a generous overhead, 
expended wisely along lines that 
lead to recognized preeminence 
in their industry, and to profits. 
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Want Ads 


10 cents per word, minimum 
charge $2.00. 
Four insertions at three time rate. 





FOR SALE 


3 DOUBLE WIRE DRAWING 
MACHINES, 8” drums, 14 dies 
per side, individual clutches. 
Good condition. 

4-12 Spindle Wire Spooling Ma- 
chines in first-class condition. 

500 Blank Mossberg Pressed 
Steel Spools; 4%” flange diam- 
eter, 314%” traverse by 1%” barrel; 
used verv little. 


SPRINGFIELD WIRE & 
TINSEL CO., 


67 Taylor S. Springfield, Mass. 





WANTED—A high speed strand- 
ing machine. 7 wire construction 
to strand wire sizes No. 10 to 30. 
Must be in Al condition.. Box 106. 
WirRE & WIRE Propucts. 461 4th 
Ave., New York City. 








SALESMAN WANTED 


A man now selling in the wire in- 
dustry can make good money with 
this side-line proposition. No sam- 
ples, easy to sell, and good com- 
mission. Write Box 101, WirE & 
Wikre Propucts, 461 Fourth Ave. 





Get Business by Mail 


60 pages of vital business facts and 
figures. Who, where and how many 
your prospects are. 
8,000 lines of business covered. Com- 
piled by the Largest Directory Publish- 
ers in the world, thru information ob- 
tained by actual door-to-door canvass. 
Write for your FREE copy. % 
R. L. POLK & CO., Detroit, Mich. 
922 POLK DIRECTORY BLDG. 
Branches in principal cities of U. S. 














Broden Const. Co., 


Wire Mill Construction 
and equipment. 
10255 Harvard Academy St. 
CLEVELAND, OHIO. 


























BUYERS’ GUIDE 




















BAKERS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


BENCHES, WIRE DRAWING 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


CRANES 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


DIES, CHILLED IRON 
The Waterbury Wire Die Co., Waterbury, 
Conn. 
Master Wire Die Corp. 


DIES, DIAMOND 
Union Wire Die Corp., New York, N. Y. 
F. Krause & Co., Inc., Jersey City, N. J. 
Vianney Wire Die orks, New York. 
The Waterbury Wire Die Co., Waterbury, 


Conn. 
R. Kohl Co., Newark, N. J. 
Diamond Die Co. of America, New York. 
Balloffet Diamond Wire Dies Co., Inc., 
New York. 
Cochaud Wire Die Co., New York. 


DIES: Repairs & Re-Cutting 
F. Krause & Co., Inc., Jersey City, N. J. 


EQIUPMENT: Miscellaneous 


Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
M. A. Irmischer, New York. 

Cyrus Currier, Newark, N. J. 

Broden Const. Co., Cleveland, Ohio. 


FURNACES, Wire Annealing 
Chas. F. Kenworthy, Inc., Waterbury, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


GAUGES, WIRE 
A. Waldeck & Co., Cleveland, Ohio. 


LATHES, DIE REAMING 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY, ARMORING (Cable, 
Wire, Hose) 
Sleeper & Hartley, Inc., Worcester, Mass. 


J. I. Bernitz, New York. 
W. E. Sommerville, Coal City, III. 


MACHINERY, BALANCING 
Herman A. Holz, New York. 


MACHINERY, BUNDLING 
Sleeper & Hartley, Inc., Worcester, Mass. 


ma ~ gg HINERY, CABLE 


E. Sommerville, Coal City, Il. 


This is a carefully classified index of concerns who s 


MACHINERY, CUTTING 


Halden Machine Co., Thomaston, Conn. 
The F. B. Shuster Co., New Haven, Conn. 


MACHINERY, DIE POLISHING 
F. Krause & Co., Inc., Jersey City, N. J. 


MACHINERY, COILING 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, pnerig “id FORMING 


M. A. Irmischer, New York 


MACHINERY, ELECTRIC CHAIN 


WELDING 
M. A. Irmischer, New York. 


MACHINERY, FORMING 
M. D. Kilmer & Co., Cleveland, Ohio. 
Sleeper & Hartley, Inc., Worcester, Mass. 
M. A. Irmischer, New York. 


MACHINERY, GEM CLIP 


Peyser-Hansen Machine Co., Inc., Mount 
Vernon, N. 


MACHINERY, INSULATING ; 
American [Insulating Machinery Co., Phil- 
adelphia, Pa. 


MACHINERY, NAIL 
Sleeper & Hartley, Inc., Worcester, Mass. 
. A. Irmischer, New York. 


MACHINERY, POINTING 
Morgan Construction Co., Worcester, Mass. 
Standard Machine Works, Worcester, Mass. 
M. A. Irmischer, New York. 
ay ey PIN & NEEDLE 
as Irmischer, New York. 


MACHINERY, SCREW WIRE 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, SPRING MAKING 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, STAPLE 


Sleeper & Hartley, Inc., Worcester, Mass. 
M. A. Irmischer, New York. 


MACHINERY, STRAIGHTENING 
Hallden Machine Co., Thomaston, Conn. 
F. B. Shuster Co., New Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
M. A. Irmischer, New York. 


MACHINERY, STRANDING 
Sleeper & Hartley, Inc., Worcester, Mass. 
New England Wire Machinery Co., New 
Haven, Conn. 
M. A. Irmischer, New York. 
W. E. Sommerville, Coal City, Ill. 
Cyrus Currier, Newark, N. J. 
MACHINERY, SPOOLING 
Cyrus Currier, Newark, N. J. 
M. A. Irmischer, New York. 
American Insulating Machinery Co., Phil- 
adelphia, Pa. 


MACHINERY, PANNING 
American Insulating Machinery Co., Phil- 
adelphia, Pa. 


MACHINERY, TESTING 
Herman A. Holz, New York. 


MACHINERY, WINDING 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY, WIRE DRAWING 
Morgan Construction Co., Worcester, Mass. 
Sleeper & Hartley, Inc., Worcester, Mass. 
The eat Machinery Co., Cuyahoga Falls, 

Ohi 
National Alloyed Metals Co., Providence, 
Rn: ft. 

Superior Tool & Mfg. Co., Worcester, Mass. 
. E. Sommerville, Coal City, Ill. 

M. A. Irmischer, New York. . 

Broden Const. Co., Cleveland, Ohio. 

Cyrus Currier, Newark, N. J. 

American Insulating Machinery Co., Phil- 

adelphia, Pa. 


REELS, TAKE OFF & STRANDING 
Attleboro Pressed Steel Corp., Attleboro, 
Mass. 
American Pulley Co., Philadelphia, Pa. 
Hubbard Spool Co., Philadelphia, Pa. 


REELS, ANNEALING 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Hubbard Spool Co., Chicago, Ill. 
American Pulley Co., Philadelphia, Pa. 


PRESSES, RIVET & BOLT 
M. A. Irmischer, New York. 


SOAPS, WIRE DRAWING 
National Oil Products Co., Harrison, N. J. 
R. H. Miller Co., Homer, N. Y. 
T. J. Robertson Co., Syracuse, N. Y. 
SPOOLS, WIRE & CABLE 
Mossberg Pressed Steel Corp., Attleboro,. 


Mass. 
Hubbard Spool Co., Chicago, Ill. 
American Pulley Co., Philadelphia, Pa. 
TOOLS, DIAMOND 
F. Krause & Co., Inc., Jersey City, N. J. 
The Waterbury Wire Die Co., Waterbury, 
Conn. 
TRUCKS 
Morgan Construction Co., Worcester, Mass. 
WIRE, IRON & STEEL 
Seneca Wires Mfg. Co., Fostonia, Ohio. 


WIRE, FINE SILVER, GOLD, ETC. 


National Alloyed Metals Co., Providence, 


WIRE WEAVING LOOMS 
M. A. Irmischer, New York. 


pecialize in this industry and who advertise regularly in 


WIRE & WIRE PRODUCTS. Please mention WIRE when w riting to these firms. 

















“BALLOFFETS ALWAYS” 
For Fastest Service 






“39 W. 32nd St., New York 







NX GULLOFFE DAMOND VIRE DIES 0, 





Every Man 


who purchases material and equip- 
ment for a wire mill, and every 
man who influences the purchase 
of that equipment is reached each 
‘month by a copy ef Wire and Wire 
Products. 


Advertising Rates sent on request. 


WIRE & WIRE PRODUCTS 
461 FOURTH AVE., 
NEW YORK, N. Y. 
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By Cay] Marx 


A few articles that have appeared in the last 
few issues of WIRE & WIRE PRODUCTS 


To know, to keep posted, to understand, all these 
lead to power. 


WIRE & WIRE PRODUCTS combs the highways 
and byways for information about an industry that is 
of utmost importance to you. 


It places at your finger tips technical data, informa- 
tive articles, merchandising stories, patent devices, 
pictures and news, in fact everything that will help you 
in your daily work. 

The coupon below will bring this monthly magazine 
regularly to your desk. It is important that you send it 
today. 


WIRE & WIRE PRODUCTS, 461 Fourth Ave., New Yonk, N. Y. 
[1 SSE A OR SEN ge Pee ee Si Sere EEL AN oe MERIT ER AP, 


Please send a copy of WIRE to the names below until otherwise ordered. We will remit a year’s 
subscription price on receipt of bill for each name. 
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SUBSCRIPTION RATES 


Di a Seah Eo od a des wn sey naa ada ah od ad ea NN cle eA aly Cae ee he 
United States and Canada . . $5.00 : 
Foming. g6. sae ee ee STO Address 
Published Monthly 


























ESTABLISHED 1905 
One of the largest wire manufacturing plants in the world. 


WIRE for Stapling, Brooms, Mattresses, Screen Cloth, Special 
Weaving, Clips, Pins, Hairpins, Bonnets, Ropes, Cables, 
Link Fabrics, Furniture Springs, Tire Beads, Grape 
Tying. 


WELDING WIRE, FLORIST AND TAG WIRE, STRAIGHT- 
ENED AND CUT WIRE, COLD ROLLED FLAT WIRE 


SENECA BRAND 


Highest Quality Guaranteed 


Please send us your inquiries. 


The Senaca Wire & Mfg. Co. 


Fostoria, Ohio 
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